4-Fluoro-N-butylphenylacetamide: a synthetic phenylacetate derivative that upregulates Bcl-X(S), activates caspase cascade and induces apoptosis in human squamous lung cancer CH27 cells.
Phenylacetate (PA) and related aromatic fatty acids induce antiproliferation and differentiation of cancer cell; they have potent anti-tumor properties with relatively low toxicity. To search for more potent analogues of PA, PA derivatives have been synthesized. In this study, we investigated the effects of six synthetic PA derivatives on the growth of human lung cancer cells. Results showed that the anti-proliferative effects of these synthetic compounds were strong than those of PA, 4-fluoro-N-butylphenylacetamide (H6) is the most potent compound. 4,6-Diamidino-2-phenylindole (DAPI) staining, in situ TUNEL assay and DNA gel electrophoresis analysis indicated that a marked reduction in the number of CH27 cells with H6 was related to the induction of apoptosis. The apoptosis triggered by H6 was accompanied by up-regulation of Bcl-X(S), accumulation of cytosolic cytochrome c and activation of caspase cascade (caspase-9 and -3). Furthermore, H6 induces proteolytic cleavage of poly (ADP-ribose) polymerase, which followed the appearance of caspase activity and preceded DNA fragmentation. Pretreatment with caspase inhibitors markedly inhibited H6-induced caspase activity and apoptosis. These results suggest that H6 may induce apoptosis through a Bcl-X(S) and caspase-dependent mechanism.